Inspection of well-log measurements reveals that the medium parameters in the earth' s subsurface behave irregularly. This irregularity tends to persist to the smallest length scales. Contemporary considerations on seismic wave propagation (down and up) limit themselves to the overall (smooth) trend in the subsurface (macro model). This paper addresses the study of the propagation effects related to the detail (fine layering), i.e. the rock and pore parameters of the individual layers within the resolution of the measurements.
Summary
Inspection of well-log measurements reveals that the medium parameters in the earth' s subsurface behave irregularly. This irregularity tends to persist to the smallest length scales. Contemporary considerations on seismic wave propagation (down and up) limit themselves to the overall (smooth) trend in the subsurface (macro model). This paper addresses the study of the propagation effects related to the detail (fine layering), i.e. the rock and pore parameters of the individual layers within the resolution of the measurements.
As a wavefield propagates through the earth' s subsurface its initial waveform gradually changes due to the presence of detail. This change in shape is not captured by the conventional macro model parameterisations which are based on the trend (compaction properties) in and throughout the stratigraphic sections. The main objective of this paper is to present an extended macro model which accounts for these dispersive propagation effects.
introduction
The seismic response, measured at the surface, represents a mixture of propagation and reflection information. It is nowadays common practice to attribute the propagation effects to the macro layering in the subsurface and the reflection behaviour (within the seismic wavelength) to the detail (Berkhout 1985). Both theoretical and practical observations have indicated that the distortion of the pulse shape due to the detail can be significant (Resnick 1985; Herrmann 1991).
It will be shown that the quantitative effects acting on the wavefield can be accounted for by including additional information on the stratification (fine layering) to the conventional macro model. This information concerns only two parameters, the value of which depends on the geology of the macro layer.
In order to find a global parameterisation for the influence of detail on wave propagation a step by step approach will be followed. At first attention will be paid to the main features of acoustic wave propagation (normal incidence) in finely layered 1D media. It appears that the change in pulse shape is primarily determined by the second order statistics of the medium fluctuations (detail). SO the second point of interest is to find a stochastic model for geologi- found after summation over all consecutive reflectors. Exact solutions for the generalised propagation operators can be found with a recurrence scheme which is driven by the local properties of the layers in the stack.
Quantitative effects
From the literature and several modelling examples ( Fig.  1; Fig. 2 ) it can be seen that the signature of a plane wave, incident on a stack of many layers with layer thicknesses smaller than the prevailing wavelength, changes due to a complex system of internal multiple reflections. This process results in a frequency dependent amplitude and phase behaviour which arises from the gradual transformation of primary arrivals into a train of delayed internal multiples. These multiples interact with the vanishing primary (denoted by the dot in Fig. 1 ) and result in a backward shift of the "centre of mass" of the transmission response. This dispersion can easily be recognised in Fig. 2 where the transmission response is depicted at various depth levels for a medium defined in terms of realistic velocity and density functions obtained from well-log measurements. On the other hand it can be observed that the contribution of the multiples can lead to a substantial reinforcement of the "generalised primary" ( Fig. 1 I, A spectral analysis conducted on well-log measurements shows that the reflection coefficients belong tc the anticorrelated category, i.e. the reflection coefficients exhibit, in a statistical sense, a strongly alternating sign. This cbservation is substantiated by the linear fit, the slope tf which determines the degree of anticorrelation (a) of the esti-mated log-log power spectrum (Fig. 4) yielded by the well-log of Fig. 3 . 
Application to a welt-log
Comparison is made between the exact multiple response of the log depicted in Fig. 3 and the response yielded by the analytic solution with the global stochastic parameters set, according to the estimates computed from the complete log, see Fig. 4 . The result of this procedure is depicted in Fig. 6 and it appears that the signature of the transmission response is remarkably well covered by the analytic solution.
Extended macro model
The subsurface can, on geological grounds, be subdivided into a few major stratigraphic sections. A macro model reflects this subdivision and focusses primarily on the traveltimes of the waves propagating through the earth. 
Contemporary seismic processing techniques increasingly

Conclusions
From the analysis presented in this paper it can be concluded that the transparency of the earth' s subsurface for seismic energy strongly depends on the degree of irregularity of the medium. So one has to include a priori information of the complexity of the subsurface in order to describe the seismic amplitudes and traveltimes accurately. To be more specific, this prior information consists of two additional macru model parameters, the variance and the degree of anticorrelation a, which depend on the geology in each macro layer. This information can be captured from well-logs or other geologic sources.
The proposed formulation also implies that the distorted wavefield carries information on the stratification of the medium and future investigations within our research project (DELPHI consortium) will be aimed at obtaining this information from seismic measurements. 
